
lul>uls.plls

'ot~.tcuelll.DJ.tA.r

·w-,.. btl••

r04d in the v.luej tor the .rray H.rdAoclStr»c 'f.. ,~ I.,. ~.,.rOC'.'·tl

tor 1 - 1 to ~D••OD••

r.ad In
.ardRooA't~III.De..Jty
.ardRook,t«woIII.'aedUgd
.ardRoOl,treolll.DJatOgd
• ardRock't~III.'.~
••rdRoOl'truolll.DJa~
.ardRook'trGOIIJ,"~.r
••rdRooA,tr-o(I/.DJ.tA.r

·w-,.....10.

re.d in the v.lu •• tor the .rr.y H.nhol.Co.t lro. the fl1, .hco.t.lKtl

~ol.'J••• - 0

(or .ach lin. In the III.
~l.'J••• - ~ol.'J... • I

r ••d In
~ol6OD.tl~oJ.'J••• ,.DvotC.p
~oJ6ODatl~J··J···,··omaalco.t

~oJee.atl~ol.'J.a.""'tco.t

~ol6OD.t,~oJ.'J•••"'.rdCo.t

r.ld In the v.lue. (or the arrlY Hlnhol ••p.c Crca the Cil. &h.pac•. tot:

(or I - I to ~A.'OA••
r ••d In
~ol.~.olll.Den.Jty

~ol.~.olll.~ol.ap.eJog

·w-,......o..

r.ld In the valu •• Cor the IrrlY OlltPllntHl. Crca tho III. dlltr.l •. t.t:

Cor I -,,1 to _D.... loa••
rUd In
DJ.~J..tN1aIII.Dea.Jty
DJ.~l..tN1aIII.UVdPot
DJ.~J..tN1aIII.-.r·ot
DJ.~l..tN1aIII.Aar'ot

·W-MCbtl...

r ••d In the vllu •• Cor tho IrrlY copr••dPlantHI. lrca the CII. fdr.I •. txt,

I}

glubnh.pas

for 1 - 1 to ~P.~OD••

'lid In
C<>p,.adP.1AatHJ.-1 I I . Den"~
~'.adPl&AtHJ.-(IJ.UVdPot

C<>p'.adPl&AtHJ.-III.~Pet

Ce>p'.odPl&At,NUrIIJ .AarPct

·W - t« btlow

r.ld In the vllu•• Cor the Irrly rlbr.edPllntHlx Cr04 the file fdr.I •. txtl

tor 1 • 1 to ~D.~OD••

rud In
'Lbr.odPl"~III.Daa.Jty

'LbraodP1aa~III.OVdPet
'Lb,aodP1&AtHlJrl I l.auPet
rLbr••dPlaatHlJrlll·AarPot

'w _n. nI. Id,.IL'" II u,ld •• p.pula'. boch ch. coprtrdl'lonUllIl orroJ••nd Ih. Hbr«dPlon.Mh ar,.,. It Ih...
orrIJ 1•• bt IdclI.ko" '''ttl .nlJ .nc .,.h. ar"'l,hould cd. ".h'J orr IIpar.lc b.n ft"c ponlbllllJ
Ih•• they .llhl ••11••1. dler.rrnl d••o. Ih.n uparo.. II' n'n ,"nld be ulld I. p.p.lo" .h.m. Th. "oJ II II no.., Ih'J ..III

01..." bt ld.ntluL

·w- ...... ....Iow

c••~ In ttlO VAlu•• tOf the .rray rl11r'Cl troa the tl10 tl11t4Cl.l,ltl:

for I - I to ~A.'oa••
:re.d In

~ ,J11.rutlll.Dea.oJty
'Jllr.otlll.r••drl111.ctor
'Jl1T.otlll.DJ.C'1111.otor

·W-MCbtl...

, ••d in thilt vAluej tOf ttle .rr~'i Sh.illl~ lrOta the (lIe 3h.lclnq.tltl:

Cor I - I to ~a.'oDi'

r ••d In
'harLDglll.Dea.oJ~

' ••rLDg(II.bur ."r•
...rLDgIII.Dgd'."r•
• ~LDgIII .••r=.~a

·W- ...........

r.ld In the vaul •• tor the arrAy SurtTaAt troa the lile .o11tx.tMt:

""T~. - 0

for .ach lin. In the fll._""Typa' - H\ar_t'ypa•• I
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IJisl.pllS feeJJisl.pllS

tor I - I to a __U.

tot_bu#lJD•• - toC_bu.lJn••• aA_.rr.YljJ.au.LJ~••

tot_x•• lio.... tot_I•• lta••• aA_Ar~AYliJ.~.LJo••

rotaI_JJa•• - rot.l_line•• 4A_Acray{i}.lLo••

- .ot tl.gac , 6A ...r.y/J).n20J' , SA czr.YIJ}.n'72
, sA_......y/1).a'. , SA_.r...y/1).n2'-

- tot tt.~ • SA arcayIJ}.oQ" • SA array/lJ.uc24
, SA_......y/1) .•nc'6 • 6A_......y/l),.~o2'

tot_tt.~

tot_t't.~

dht Iagd cul. • 0
di.CIlua--oul. - 0

dJat-••&"-cable - ••.co
di.t-UO'f.t....otlK. - un>
dJ.t-bu"-.t.I'Uot\l~. - 0

di.t-....-.tnaonu-. - ....
Dl.~l.co.t '- ••n>
C.JCCUl••dl1JJ - '.n>
C.JCCUD1.~lJJ .....0

tot DLe JiD.. - ••ro
to(:•• ,i. - ••ro
tot_.c.. - ••.-0

)

It••d.r.p.~)c~ll op~~•• f ••dec arrAnQ...nt
p••• yarl.bl.~l -
S.. itchX - GIl. '"HoM
S.. itchY - GIl .•"Uobr
d.". tty: ":i!t'~it:.'~,~lJ1I!Vd.il.tty
null. SA'. ... A&8 aA6
"SA-.rrAY - .A • .crAY
,(.ad.r co~t • tot r ••dco.t
·l••d~.plle·2eo;~~~,~..d~.plJo.~DO.t
'u,d cabl. - t ••d Ul/d cdl1e
'bur·CAbl. - t • .dibuC-cahl.
'a.r·cabl. • t.ed-••C-edlJ.
'u,d-Ob.r • t ..dug.[tUHt..
'bur-flbl" - t.ed- C-tUHt ..
'a.r-'lb.r • t ••d- -tUHt..
'u9d:.truetrul - t.ed=u~.t ....onu-.
·bur_.tructura • I ••d_b~_.tcuotur.
- •• r ttructtuo - t ••d •• r .truotuce
·HAnhol.Coll - r ••dN&ah;leCOat

Il.Ad ~ tro'l'llDrU. :into:.yu:hbh~·d'·l\dt·y

n.xt record

Jia••_ ••~d • Jia••_ ••~d , gr1d_l1a••_ ••r9Wd

tot':t.~d;~·. ut.:.....dDa. t .oJ ~tHcCjpJJae':'oo·.t tot__.l... tot_ ••• a • ~_.rr.y'tl.Du.h4r_o~_£AZ.

tOI_dropt•• t - .o'_dropt•••• 6A_orr.yI1).g.. ld_drop_t•••
I Now call.ct r.~uJt~ ~nd pcJnt out. I

,tot_a!"..... tot_Ai.-•• lA_orr'Yll) 110•• I 1A_'''roy/1/.~0.Jty

'w .n_ ar. 61111obol .."'bIn !>tIne polH4 I..... fr •••b. pro<cdurL tOI_di.lt•• t - 101_dhltoot , .A_.uoyIJ/'gr1d_Ua._r•••

tDt_t'a.-dt•• t .. tot_t••dt•• t • U_acc-.ylJ..J.DJ.tt"oSvJtcb • SA. __ ",cc.y(l]. JJIl ••

tot_tt....
tot ruaao
rOlal J........al
roul-1l•••
lot .:e.U....
101- 1111'..
10C t.et
toCdJ.U••t
toCt••dt•• t
lot-di.tco.t
tot-""'"peo.t
taCtto".t
toCtto•• t
toCtdJ_It
toCa!daOlt
toCdto.lt
•.,( 1A<toJ..b...
.0t_ old1

• 0
- 0
...eco
.. Aero
...a.l'O

.. .ero
• ••ro
• .ero
....co
.. ..CO
.. Ie...
....so.......
- ••1"0
.. ..«0
....&"'0

.. ••.-0

....ro

tot_dJetcoat .. tot_d!.tcoat • 'A_arcay(.1J .grid_dJat..ct.butloCll_coat

tot_~o.PCo.t .. tot_dropcoat • ~_.rrayIJJ.~op_co.t

tDt_ttoo.t - tot_~~.t • &A_acc.y{jl.~Lb.r_t.~Aal_cD.t

tot ttco.t - tot ttao.t • JA .rraYllJ.tJ t.~o.l co.t
- • iA_CZ".r(lJ .•~e"""".ry_tt"~_co.t -

tot_td1CO.t - lot_tdico.t • 1A_......y/1).1at...t.c._co.t

tot_A1doo.t - tot_A1dco.t , aA_......y/J) ••1d_co.t

tot_dtco.t - tot_dtco.t • $A_acr'Yfil.~p_t.~j_co.t

tot_b.,lWaboJdA· tOI_bou..boldA • 1A_......r/1).bolWahoJdA

tot_6pGlAco£lD•• - tot_6polAcoLln••• •~ ......y/ll.6poLAcc•••£1n.o
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cddisl.pllS

• "'_.ee.y(J/.~Llcc•••D.1 • 12.0

di.t_bur_cobl•• dl.t_bu.._c...l •• "'_......yl.l.l.bur_c...l.

di.t_...._oobh - di.t_...._c...l •• "'_ ......1'1£1. ...._0...1.

di.t_u",,_c...h - dl.t_u""_c...1& • "'_......yU/.u""_o...l.
di.t_u""_.tnaotur. - di.t_utrd_.tcuot_•• "'_u..qU/.IIg'd_.t ot ...

dl.t_bur_.tcuotur•• dl.t_bu.._.tnaot_•• "'_u yll.l.buc_.t ot .

di.t_...._.tcuoture - dl.t_...._.e..-t.........'-u yl!l ....._.tnaotu...

DJ.~o1.co.t - DJ.LH&aboleCo.t • "'_u..qll.l.~leco.t

fccddisl.pas

if .c........ 'bitch' then
dl> lwatob - tru.
open the fll. lI.tol>tU. with the file" .... 'b.tch.lst'
c.ll p~••• toe .ach .e.~ In b.tal>lJ1.

.ha
c.11 Ph>O... with ~.........

.nd Ie

·W· ".ul••••'-b.1 ....bl. I. lh. ,.ull••

(tooddI3t.p"3)

UueddlH.pa3)

Ie 1"'_......yIJ/.4201•• "'_......yll.l.D.72 • "'_ yll.l.D'• • "'_......yll/.At.1 • 0
then C.lccur••dr111 - c.lcCU1.adrI.JJ • &A u yll.l.JI....

• fl11_f.oto.._fDI"':U".YII.I,~"ltY.11 /gJoba1.(43)

Ie I'" ......yli/.aZ01•• '" ......yll.l.D.72 • '" .~...yll/.D'• • '" ......yll./.aZ.) > 0
then tot_DLe_IJo•• - tot_DLC_lia••••A_.";.YII./.IJaa. -

C.loCUDJ.~J11 - c.lcCUDJ.~Jll • "'_ ......yll.l.1ia••
• fl11_f.oto .._fnl"'_~.yll/.deaalty.OI /gJoba1.(43)

!

n.xt

Tot.l J ..... beADt • tot t ••deo.t • tot dt.tco.t • tot dcopoOet • tot tdlco.t
- • tot_Hoo.t • to(ttco.t • tot_aldl>oet • tot_dtc..et

.~.r.ve_Ja~.~At - totAl_JDY•• be.at / totAl_liD••

• .,,_<lr0l'1&"9tJI • tot_dcoJ>teet I tot.J_Hoee

• .,,_di.tJ."9tJI • tot_diett•• t I tot.J_JI.....

•.,,_t••d1."9tJI • tot_t••dI•• t I tot.1_1.1....

c.1cCUDI..tr111 - C.ICCUDI.trJII I tOUI_Ho••

C.1ccur••drJII • C.1oCu1••drJ1I I total_llaa.

c.11 'rintOUt

TAlIT or HAIN PI\OOIlAH

heck eor c ....... nd lin' p.re.'te .. - eot the followln9 varl.bl ••

........
·10••lrl. ......
'ecl>o••out
1."I1aDJ.t

·...t.:'Ut~ttT:~· 0

11
11



Jislrib.pus

Jl",lb.p..

:110 only proc.dur. uoed outahl. oC thla eoodula I. optl.lu_'A1_arranll•••nt

1tOC.&DUU .o&,t2vao.

p••••d v.rlabl •• ,
n
'co
, rb

this procedure sortJ the arrays fl and rb into '.clndlnq order baaed 00 the value of r.

t1istrib.pllS

uc
be
acu.
b.
OJ

all
IronUllo
lin. te.t
pct iilld
pct-bur
pct:. IC

-ocouotar - ~OUAt.r •

coo.dura oaloul.t._~orog~ld_oo.t

pl,sed vari.ble'l
liR
SA
.. Icrollr Id lin..
liS_Iou 
I:It_lOU
ll·u9·
'lina vector
-ti. In vector
-vdl. -
, .. lcrOlJrld COlt
'.9 l1u r •• t
'drop_te.t
'drop_COot
'drop t.raln.1 co.t
'HG nld COlt 

'ulld cable
'bur-cable
·I.r-cable
·u9d-.lcuctura
'bur- .tructu...
.... r-.tructur.
'Hanhol.Co.t

10NI varIAblu,
I
j
lin..
hctor
drop_hnllth
Iln••y.r_Iot
totAl Iota
dually
c.bl._co.t
It ructure co.t
rlilractor

~

)

2J

I1n•• • •• 1:"0

hctor • .,rG
drop_hnllth • ••co
Iln.,_per_Iot - .aro
toUI 10.. - •• .co
d.n.lty - •• co
cabl._colt .. .'1'0

.tructur. cost - .'.1'0

.9_lln._';n - .'1'0
rill ractor - ••co
uc • •• ro
bc - •• co
ac - .ero
u. .. .'.1'0

b. • •• ro
OJ - .ero
..n - .'1'0
ulld_cAble - .'CD
bur cable - ••ro
aor:cabh - .eeo
uQd_.tructure · .'1'0

bur_.tructure ... '.1'0

"r .truclure - .era
H.nholeCOJl - ... era

lor I - I to )0
lin. vectorlll - •••0

tl._In_v.ctortl) • '.'0
nl .. t

~."."t· . ",21 ' .~.~-.d.......·j4=H""" ,t. ,&,,;~....-...J~II.H'.N>G~'~liU~
~.n~l~~r~:SA:~in.lty

/ Corr.ct toe tJJJ l~ctor

rlllractor - tlll_'aOLor_'n(den.lty.O) (VIQb.J.p•• )

I' riliractor < 1.0.-6 th.n .top tho prollra., trror - 'I:RROR: rill Cactor too .mall'

.lcrOlJrld_lln•• • mlcrOlJrld_lln•• I rllirlctor

14



iSlrib,pns dislrib.pll.5

lotAI IotA - NS lot •• [W loti
It totAl_lot. '-aa. th.n-.top tho pr09rA•• trror - 'tRRORI TotAl lot. < I'

llno._p.r_lot - .lcr09rld_llno, I totAl_lot.

ISt.rtJng At Jow.r J.ft of a/crogrJd, w. w.lk north up .v.ry oth.r Jot lIn.,
.ccuauJ.t/ng JJn., And cAbJ.. It w••ccuauJ.ta onough JJn•• tor.
n.w c.bJo, wo .dd Jt, r~p•• tJng tho ••0rcJ •• untJJ ~ r ••ch o/th.r
th. aJqpoJnt 01 tho north.rn bound.ry.'

• UI~d_, t ructLJI-.
abu .._,tructure
aa.r structure
•..."hol. COil
'pct U'ld
'PCt:bur
·pet_tior

CAbl. cost - cAll d1at o&bl. ooat
p••• v.rl.blo.l-

- UI
- b.
- .1
- ..h
- pct_U'ld
- pct_bur
- pet_AIr

Ic~bld.p~.1

III{al'lw /lIP AND 11w/u, "Ilu ulllw lrid (ra"',,). III{«UN,a 110/
If I - EW_Iot. and j - N,_lot. th.n factor - DO.

loop whll. , <- N' lot.
t.k. In Jot. on both .Jdo., top And DoIIOlO, unl ••• thl. J•• aJcrogrld
bord.r, In whJch c••• t.k. In Jot. only on on• • Jd.. Jf It J. th.
cQcn.c 1 t.k. In only on. Jot.

loop whllo I <- tN lot.
/actor - 00. -

lin•• - ••ro
j - I

111Ialllw I<JP all.'IJOllllw la, "/f.hl at j(,l« III{«Ia"a ] lUI'
Jf I - EN lot. or j - N' lot. th.n

/acto; - 2
el ••

/actor 
.nd If

Ifron,~ge of 1 Jot~1

ItcanL.g. ot J lot)

• lina,
d.n.lty
9· u 90
uc
bc
AC
pct_U9d
pct_bur
pee 4lec

lin••
d.nlaty
'l.U9·
'u9d copplr
-buc:copper
•.. r_coppor
pCt ugd
pct:buc
pet •• c

tronU90 - (2 INS_lOti) • GR.HlcroGrldNS • DhUWadTa"tor

liol t •• t • line Ceet • tcont.9' • I1n03
dCOp-tltMloal coit - orop tor_ln.l COJt • call deop tera!nal oo.t tn

- - - - ttec;Jn.tl.PAs)-
P.lSJ v.srl.bles:
11nos - (,ctor • 11"03 per lot
don,lty - d.n,lty --
pct u'ld - pet uqd
pct:bur - pct=bur
pet_lee - pet AGf

.. Icrogrld_colt - mlcr09rld_co't t fronts'l"
• (cAble cost ••tructuce cost I

UVd cable • uqd c.bl•• uc - Crontat. -
bur-CAb) •• bur-c,ble • be - trontA9a
•• r-cAble • a.r-c~bl••• ~ • lront'v.
uVd-.tcuctur••-uQd atcucture • UJ • front~9.
bur-.tructure • bur-atructure • b •• Cconl'94
•• r-.tfuclUfe • aer-.tructure • as • front.Qa
H.nhol.Co.t - Henhol'Co.t t ~ • fronts9.

Irontl9' - (1 I U=i_lotl) • GR.HlcrOOrldtlS .. Dl .. Uto ..dT.cto ....

u9d_cable - u9d_cabl •• uc • fronta9'
bur cabl. - bur cable. be • trontAV.
..r-c.bl. - ••r-cAble • ac • trontaVI
u9d-.tructure .-ugd Jtructur•• u, • trontAQa
bur:.truct~r•• buc:.tructur•• b~ • fronta9.
•• r_.tructur••••r_attucture • A' • ttOntA9.

.1crovcld COlt - .lcro9rld COlt. troot'91
- • (c.bl._~o't t .trucLuro_co.tl

Ie J <- INS_lot. - 2) th.n

.la. II , - IN'_loli - 11 th.n
/Otructur.". II• Clll atruotur. ooat fn

pA •• v.rl.bl.l. -
copp.r Iini. - Iln.a
tlb.r lin.. - 0
d.n.lty - d.nalty
h.rdn... - OR.hardn•••
d.pth to b.drock - GR.DepthTol.drock
loll t ••tura - OR.SoIIT••tur.
Wln.lop. - GR.HlnSlop.
Mo•• lop. - GR.No.Slop.
Nat.rTb - OR.H.t.rTb
r••d.r Indicator • 0
coop.r-lndlcator - I
tlb.r_Indlc.tor - 0

lin•• - lin•• t fsctor • Iln••-p.r_Iot

.tructura_COJt

~lc[09rld co.l - .ero
drop tar.Tnal COlt •••co
He nid cost .-••rD

drop cost - ••~o
lino. - ••ro
lin. f •• t - ••ro
drop-t.et •••co

I - I
vdl .. - 0

H 16
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s distrib.pus

H.nholeCoot - .unhol.CoH , .tI ' tront.q.

aln 1l IJ - 1I~_lotll th.n lit the bordae, only drop t ...ln.h; no c.bllnl/)

-'I lin. teet - -t Itn. t.et • llno t.et
line t.;t •••ro - - -
vdl.-- vdia • I
lin. vectorlv,Hal - lin..
tle_I".".ctoe/vdlal • 11 I [~_lotol • L ' GIl.HLcr09r1dEW

lin. f •• t - lin. r•• t • lront'9' • Iln,"
drop:toealnll_coit - deop_toealnll_colt •

drop_targln.l.colt - drop_taral".I.colt

//MOVO up 1 Jot Jln••
j - j • 2

.nO or j loop (loop "hll. J <. IlS_loa\

CIll drop t.nU .... l OOlt fn
(t.n;tn.t,~.J -

P"" ".rUbl.,:
lin., • lactor ' lin.' per lot
denllty - denSity --
pet utd - pct Utd
pct:bue - pct:b"r
pct_"ar - pct_"ar

• cI11 drop IOnUno1 ooe\ fn
ftl,;tn.t.p••T 

p,'" "arlabla.,
lin•• - flctor' lIn•• p.r lot
donlity - d.n.lty --
pct utd - pet utd
pct:bur - pct:bur
pet_,ar - pet_•• r

proo.dura oAloulate_trld_dlatrLbutlon_co.t

plu.d vlrhblul •
GR
IA
nuabor_or S~U

SAIl
SAIr
·SA. lin..
'teld distribution co,t
·9rid-lin. fa.t 
'1Ink-IIII.-raot
'qrld-drop-ton
·don.lt., -
'qrld drop co,t
'qrld-tar.ln.1 coot
'qrld-"ld cOlt
'dill-line. lor"od
'1In_:co.t •
·tera coat
'nct'-
"'hc24
·H•• lau.D1ttanc.
'u9d c.bl.
'bue·clblo
••• r-cable
'uqd-.tJ'uct\J,r.
'b\l(-.tructure
- ... i-.tructur.
'H.nhol ICoot

I fln.l1y. c.lculot. co.t o( nld. lor lhl ••lcr09rld f

I Now we need to c~JcuJ~L. dlOp' (0 CU$co..r locAtjon~ J

I/_ovo ovee two lot /1""
I - I • 1

end ot I loop (loop while I (. [II_lot')

II drop_II"9th > ..._~_J.oqtb th.n drop_l.nqth - ~_dro.P_l.#vtb

drop_co.t - total_lot. ' drop.lon9tl> • coot-PO.,_drop_kt
drop_l•• t - toto I_lot. ' drop_I.II9rh

locol vArlobl .. ,
i
j

"~
_ler09rl<l co.t
b.ckbOne lin••
.. I" bjlci lin..Itn.' -
lie.,
.. Idll
.Idy
.IIIdl,t
dlvld.r col
dl"ld..-ro...
Ion 
.Icroqcld lin..
£11 loto -
IIS-'ott
..lcr09rld lIne l •• t
.lce09rld:drop:,•• rtolol loti

va.r J&abde ' O.~

, .q7rl .qrtll I "'.Iot.) • G~.KlcroGrld"S ' DJ.tAAodrector )
••qr(/I I £1I_10t" ' GR.HlcloGridtW ' DJ.tAA.dr.ctor II

• II - ...... leab<tol' O.~ • (l I "' loti) • Gll.lllcroGrldNS
DhtAAldr.otO., -

HG_nLd_CoH • aJ.d_c"ot

drop_lIn9tl> -

11 11



9rld_dlatrlbutlOo_cost _ 911d_distrlb\J;tlon_co,t ~ $U!crO'I(!d C03t • pen.llty

9rld_drop_co.t - 9rld_drop_co.t ••leroqrld_drop_cool

9r1d_ter.ln.l_colt _ 9rld_tl .. lnal_co.t • alcro9rld_,er ..11I.1 coot

"rib.pas

aro.
cable_coot
structure COlt
mlcr09rld-drop co.t
.lcr09rld-nld co.t
.lcr09rld-tlr.ln.l co.t
tot.1 lin.. -
rowt_co.-pletad
rc
II lin..
fI IlFlC:tor
Ilnl victor
line- vlctod
Ilnl-vectorZ
tie in vector
tle-In-vlctorl
lle-ln-vectorZ
vdl.1 -
"dl.Z
MaxOllt

n"
nH
gau.,1
penalty
uC
bc
ac
uo
b.
a'
M
prl. dl.trlbutlon co.t
prl.=u9d_c.bll 
pd. b\lr cabll
prl.- ur-cable
prl.=u9d=.tr\lcturl
prl. b\lr atr\lcturl
prla-.er-.tr\lct\lrl
prla-HanholICO• t
prl.-Unl reet
pd.-drop- reet
prl.-drop-coot
prl.-nld co.t
prim-lin•••Irved
prla-tera coot
pr 1.:H4.I....OI.t anco
telt .I

pct u.,d
pct-bur
pet •• r

Thl. I•• procldurl within the procedurl

p~ooed~E••o~l.t._bAokbon.

"

29

dislrib.pns

loc.al varlablet
k
pct_u.,d
pel bur
pel_a• r

.dl .. 1 • 0
vdl,02 - 0

It (I> 0) .nd 1110.,11.11 - n) .nd (lin.. I I. 1) > 01
.nd II > row•.cooopletod) thon

Jt aJcro9rld ~Jow I. popuJated

lot. _ roundlGft.hou.ohOld.II,11 ' t&ko~.t.1
• roundlGft.bu.llnl.II,ll I liA.o~c_bu.)

.. lcr09rld_lIn.. - Ilneoll,l)

call 10l_cU.l.s.IIOto, 1l5_IOto. [W_Ioto

call aaloulata ~oEOQcld goat
p.I. vArlabl ••1" -
lift • lift
SA ~~·..~C::,~,·: . !.:'.:'~~!:'" .~ '"
.lcr09rld lin.. • alcro.,rld lInl.
115 lot. - • IlS lot. -
£W=lot. - £W=lot.
9.1\1'- - 9,1uQu
.llne vector • line vectorl
'til in voctor - til In voctorl
-.dl. - - vdl.1 -
••1cr09rld COlt - .lcroqrld cosl
'a., line l •• t - alcrogrld-Iln. foOl
'drop_f •• , - alcroqrld=drop=loel
.drop COil - alccoqrld drop cost
'drop-termln.1 co., • alcroqrld-tlrain.1 co.,
'HG nld co.t - - alcroqrld-nld eo.t
-uqd c.bl. - uc --
'bur-cabl. - be
-.ar-cAble - Ie
.uQd-.tructure - us
'bur=.truc,url - b.
-•• r atruclure - .1
'MlnhollCoot - "'"

'w . •CflIto ... II pc..ll, Is ~'& .,pllcd 1.let

Qrld_old_coat • orld_nld_Cost • ~lcrOQcld_nld_co~t

(j o,ul v.p••1

(uJ5ldb.p.')

)0



lrib.pns

Qrld_llne_teet - grid_line_teet. alcroqrld_llne_fe.l

JiSlrib.plU

"HanholeCOSl ~ah

grld_drop_teet • 9rld_drop_teet • alcr"9rld_drop_feet

ugd_coble • u9d_c.ble • uc • pen.lty
bur coble • bur coble • bc • penolty
oer-coble - oer-cable 0 oC • penalty
u9d:.tructure .·u9d_structure t u•• penolty
bur atructure ~ bur structure t b•• penalty
,er-.tfuctur. - •• [-structur. t ••• p.~alty

HlnholeCo.t • HonhoteCost t ah • penolty
\Ie - .ero
be - .ero
,c - .erO
US • 0

bl CO

al .1'0

M .e£o

end It

It tU 0 I) (- GR.nrow) .nd Itlog(loI.ll • nl
.nd tlln.. /loI,n > 0) .nd IUd) > rowa_co~.Pleted I then

It alcro9cld .~ove Js populated

iota. roundIGR.household.ll.l," ' eAkeroeel
o roundIGR.buallne.lltl.,1 I It.ea-p-r_buel

mlcrogrld_llnes - Ilne.llol.l)

c.11 lot_cUv.ldellot., N5.1ol., tIC.lot.

CAll oalaulate a!OC09~id oo.t
pl •• vorloblt.; -
GR • GR
aA~~t~t~i~~~:··":'..""1~;' -~·SA
alcro9 r1d lIne. - alcrogrld linea
NS lot. - - NS lott -
[W:lota • £IC:lot.
g.uge - g.uge
'line vector - line vector2
'tie In vector ~ tie In vector2
'vdl. - - vdl.2 •
'.Icrogrld co.t ••lcr09rld COlt
.a, line feet • alcro9rld-llne teet
'drOp feet • alcro9 r ld-drop-teet
'drop~co.t - alcro9rld-drop-co.t
'drop-teralntl co.t • alcrOfrld-teraIn.1 coat
'HO nId coat - • alCrogrld-nld co.t-
'ugd cable - uc .-
.bur-clble • be
' •• r=cabl. - ac
'utd Itructure • uS
'bur:.truClure - bl
' •• ,_.lfuclure - .J

/lotdlv.p.sJ

IdloteJb.p.lsl

J I

grld_dlatrlbutlon_coSl • grId_distribution_cool • micrO'lrld_cOSl • ponalty

Qrld_drop.cost - qrld_drop.cost 0 alcrogrld.drop_cost

qrid_ter.1nal_co,t - qrid_ter.lnal_co.t • ~lcro9rld_t.c.lnal_co't

grld_nld_cost - grld_nld_cost , .lcrO'lrld.nld_co.t

qrld_llne.teet - qrld_llne.feet , alcrO'lrld.llne_feet

grld_drop_feet • grld_drop_teet , alcrogrld_drop.feet

ugd cable - ugd coble • uc " penllty
bur-coble - bur-coble 0 bc ' penllty
.er-coble - oer"coble • IC • pen.lty
ugd-.tructure .-uqd structure' u. ' penllty
buc-.tructure - bur-,tructuc•• b, • penalty
.er-.tructure - aer-,tructufo • al • pel,~lty

Honholeco.t - Honholoco.t 0 ~, • penolty
uc - .ero
be - ••ro
.lie - ••co
UJ, - .ero
tu - ....0

as - .ero
Nl - .ero

end It

it Ydl~l > 0 tt,.n

lor k - I to vdlal
line vectorlkl - line vectorllkl
tie In vector(kl - tie In vtctorllkl
di.t_lln.,_s.cved - di;t llnea_s.eved • llnG_v~~lO(llkJ

f,ext

1t vdl_2 > 0 [hen

for k • I to vdl~

line vector!vdl.l.kl - line vector21kl
tie In vector!vdl",lok) • tie In vector2lk)
dali_linol_served - d13t_lln"_'.rvcd • 11no_veClOr2(k)

ne.t

It (vdlal'vdl",2) > I then

c.lll IOl't2yeo.(vdl-.ltvdlta2 ,tie In .... ector. Ilne __ veccoq (l1J3[rJtJ.p.. ,)

end Ie

{arJng lorw.rd JJn.3 (loa pcevJoUj .1CCOQcJd,

.tructur. COlt - CAll atruotuc. ooet tn 1~((uc"J(.P"')

- pa.t YAC lable, '? -

)}



iSlrib.pllS

backboBtl 11nl*
o -
d.nllty
GR.hArdn •••
GA.o.pthfol.droek
Gil. Soli f •• tuU
GII.HlnSlop.
GII.HuSlop.
GII.lloterTb
o
I
o
'ua
'bl
'U
'Ilh
'pct u9d
'pct:bur
·pct_Aec

dlSlrib.plU

HAnholeCo't _ Hanh(JleCost .11\1\ *' abs(tio 1n vocloc{l)) • DJ.U~o .. d.T.otOJ
penally - -

uc - ••.-0

be • .'.0
.. c - .....
u, - ••1"0

bs • ..ro
•• - ••&"o
..... -.....
9 rld lin. t.et - orld line t •• t • b.ckbon. Iln.1

- - • 'blltl._ln_vectorlll) , DleUloldreecor

al ..

No llnll hece. 10 cro~~ aJcrogrld I

~rld dl.trlbutlon co.t - grid dl.trlbutlon co.t t ab.IGR.HlcroGr'dEWI
- - D1eUlo.drlotor • (c.ble COH t Hruetur' coltl

pen.lty -

uqd atructure - uQd ,tructur•• UI • ab,(GR.HlcroGri(J[W) • Dlat...Aoadl"actoc
- penAlty

bur_.truclure - buc_atructure • bl • abs(GR.HlcroGrld£H) • Dt.LMo.dr.atoc

p.n.lty

cabl._coat _ c.ll diet "able "".t
p.aa v.rIAblaal
bAckbon. lin..
d.nalty -
9·uOa
'uc
'be
'.e
pet U9e1
pct:bur
pct ur

'<

Ic.bl•. pII)
u9d JClbie - u9d_c.ble t uc

bur_clbl. - bur_c.ble t be

.ec_cAbl...... r_cAble + Ie

.b.IGR,HlcroGrldEW)

abl(GR,HlcroGrldEWI

ab'IGR.HlcroGrldEWl

DJ ... t.AoAdFAC tor

DJ..tJtOAdJ".ctoc

OJ. tJto.-dF.c tor

penalty

ponlilty

penalty

It (vdl.1 ' vdla2) ) 0 th.n
9 rlel dl.trlbutlon co.t - 9rld dlltrlbutlon COlt

- -, .blltl. In vactorlill • DhUloAdrA"Cor
• (c.bh_cOlt-. otructuu_COIt) • p.n.lty

u9eS_cable - u9d_cable t uc • abl(tle_ln_vectorll)l .. DJ..tAoadTacloc

pen.lty

uur cabl. - bur cable • be .. ab.ltll In vlctorlll) .. DJ. tJIloadTao to&"

- penilty

.er c.bl. - .ar cabl. t ac ' .blltle_ln_vectorll)l • DJ.tAo.araotor

- , p.nilty

uQd_,tructure _ uqd_.tructure • UI ••b.(tl._1n_v.ctor(lJ~ • Dl.~.dI.ctor

p.n.lty

bur atrueture • bur ,tructure • ba ••b.ltie in yectorlll) • Dl.~.dF.ccor
- • panilty - -

•• r atruclure _ .Ir structure •• , .. abaftl, in vlctorllJ) .. DlatAo.dFaator
- • p.nilty - -

JJ

•• r Itructure .... or ,tfuctur•• '" • "b~(GR.HlcroGrldt:WJ • DJ..tAo..d.T.otor
- penAlly

HAnhol.Co,t - HanholeCost t ah • abJ(GR.HlcroGcld£W) • DJ.tRo.dT.ctor

penalty

uc - I.CO
be • &_ro
ac • I.CO

UI - aero
ba - .eco
•• - .ero
tah - laro

grid line taet - 9rld line tlet • b.ckbonl Iinl•• au.(GR.HleroGrldEH)
- - DJ.~ldrAcC"r

.nd It

( C~ptur. lJnos teo. thoso .1ccoocJds

It (vdlal • vdla21 ) 0 then

H



D.pM dislnb.po.s

b.ckbone line. - b.ckbone_llne, t line_vector/II

It IvdlNI t vdla2) .- 2 then

~Qd JtCUCtU(8 .. u9d structure. us
- eb'~tle In veetorlk} - tie In vector/k-Il)

DleLAoedrectoc • pan.lty - -

'.

(or k - 2 to vdla.
etructure.cost

t vdla2
• call .t~otUE. ooet fn

pe.. vartabl••'
beeltbo"e 1.....
o -
d.... lty
GII.llerdll...
Gil. DeptllToledroek
GIl ••otll••tur.
GIl.lthUope
Gil. It.-Slop.
GIL MaterTb
o
I
o
'11.
·b•

•••."'"'pet U9d
'pet:bllr
·pet.a..

I"' euccue .p.,)
bur structure· bur str~ctur•• b5

ab.ttla In v.ctorlk\ - tla In v.ctorlk-I)I
Dt.t.AoAdrAct",r • penalty

.or ,tructure - •• r ,tructure t 6S

- • ablttla In vectorlkl - tie In v.ctor (k-Ill
• DJ.~a~.~tDr • pen6lty

H4nholeCo,t • K.nho~.Cost + an
abeltle In vector/ltl - tlo In voctor(k-ill

• vJe~edreotor • pon.lty

uc - ••1'0
be .. ..co
AC ....CO

u~ - ....0

ba .....co
a' - ••co
ah .......0

9rld 11n. teet· 9c1d l1nl ' •• t • b.c~bone 1106S
- - ab'ltle In vector(kl - U; In v.cCOr(k-IJI

DJeLAoeareatOE -

uQd c.~l. - uqd cable • uc
- Absttle In veetorlkl - tl. In vactor(k-Ill

VletRoeareatOE • penelty

bur cable • bur cable t be
- • ablitle In vectorlkl - tie Inv.ctorlk-Il)

• Dle~areotoc • penllty -

Aer c&bLa - ,.r cable t ac
.bl/tle I" vectorlkl - tl. In v.ctorlk-Il\

• OletRoedreoto~ • penalty -

qrld_ulatrluutloo_co.t

(~, LuC(iJ ~ .P.J3)

"b,
'n
'1I\Il

'pet uqd
'pct=bur
'pct_ur

'us

bICkbono_llno, - baclbone_lln., • l~n._~eCloc(kl

n.xt

I 8ring (oPIArd JJIIO,) to next mJcio9rJdJ

ttrucluce cost. CAll atructuE. goat tn
- pas. v.rl.~leJ7 

b~c"'bon. lines
o -
den,lty
GP..h.rdn.s~

GR.OepthTouedrock
GR.501ITe,,(u<o
GII.HlnSlopo
GR.HSkSlopo
GII.II.terTb
o
I
o

and It ( l!lvdlal , vdla2\ >- 21

fc.ble.p.tI)

- 9rld dl.trlbutlon cost t

Ab'ltl. In vectorl~T - til In vlctor(~-Il)
• Dl.taO.di.oto~ - -
• (cAble_colt. Itcucture_coat) 6 penAlty

- call dJet cabl. ooot
pe....erl'ble.,
beekbo"e lin..
den.lty -
9allge
'"c
"be
'ec
pct uqd
pet:bur
pet_•• '

Clbl._cost

H )6



ib.pU! dislrib.pas

cable_cost _ call diot oabl. ooot
po •• variable.l
boekbone lln..
denolty -
"ou"e
'ue
'be
'ae
pet u"d
pct:bur
pct_oer

Ic,bl •. JU'}

9rld lin. f.et - 9rld lin. f •• t , b,ckbone lin••
- - , ab.(GR.HlcroGrld£W - tl. In vector'lvdl.l.vdlm211

DJ.LRoAdFActor

vdl.l - 0
vdla2 - 0

.nd Ir Of l~dl,.l,vdl.21 ) 01

.nd proc.dur. eolculot._"rld_dl.trlbutlon_co.t

/..In proc.dur•

uqd JlCucture - uqd atructur' • UI
- ab.1GR.HlctoGrld£W - tla In v.ctorlvdlal+vdla211

• »l.~o.dr.ctor • penalty

att structure - •• r structure • .1
- , abolGR.HleroGtldtw - tl. In v.ctorl vdlal.vdl.2)1

, Dlo~oodrooto. ' penolty-

u9d cobl. - u9d cobl•• uc
- obol0~.HlcroGrldtW - tl. In v.ctor(vdlal.vdla211

pl.tao.dr.oto. 'ponolty- -

bur cabla - bur cabla • bc
- obolo~.HlcroGrldtW - tla In vaetorlvdl.l.vdl.211

pi.taoadrooto. 'panolty- -

"'l1C'O_t.r - 0
.lerotrld coot - •••0

backbOlle line. • •••0

.. In bock lin.. - •••0

.1 ....- - - •••0

.ldy • •••0

.lndlat - ••ro
lot. - ••ro
.1erotrld Iln.o - 0 ••0

£W loti - .......
tiS-loti - •••0

.1crOQrld line teet ••••0

.1crotrld:drop:teet • •••0

Are. - 'aro
cable_coot • •••0

structure COlt ••ero
.lcrOQrld-drop COlt - •••0

alcrb4rld-nld COlt - 0 ••0

.lcrot¥ld-ter.lnal COlt - •• co
total lin.. - - ••"0
9rld dlotrlbutlon coot - •••0

9rld-lln. f •• t - ••••0

Ilnk-Une-het - 0

9r1d-drop- foot - 0

den.Tty - - •• ro
9r1d drop coot - ".0
9rld-t.raTnol coot - •••0

9rld-nld co.t- - 0 ••0

dllt:llnel •• rved - •• ro

j

• 9rld dl.trlbutlon CO.t
• obotG~.HleroOrldtW - tl. In vectorl vdl.l.vdla211
, ~.tao~&Otor ' (eobl. coot. ItruCtura cOltl

ponalty - -

bur J[ructur•• b.
abllOR.HlctoGrldtW - tl. In v.ctorl vdl.l+vdla211
Dl.~o.droato. + panalty-

but Jt rUCt.\.H"i

aar cabla - oar cabl•• oe
- abol0~.HlcroGrldtW - tl. In vector"(vdlal.vdla211

DJ.tRoodrooto. ' ponalty

9rld_dlatrlbutlon_co.t

MonholaColt • MAnholeColt • ah
. abl(OR.HlcroGrld[W - tle In v.ctorlvdlal.vdl.211

DJOtAoAdFooto. ' penalty-

uc - ....0

be •••ro
Ie .. ..ro
u ...
b' CO

II •••1'0
oolI •••ro

dlvlder col
dlvld.r-row
rowI_c~l.t.d
re
ne"
ncH

uc
be
.c
UO
b.

- 0
- 0
- 0
- 0
- 0
• 0

- ••co
- .eco
- .eco
- ••co
- •• 1"0

)1 )1



lor I - I to ~O

line vectorlll - .e~o

Iln.-vectorllll - .e~o
Ilne-vlctor2111 - ••~o
tl. In v.ctorll) - .e~O
tie-in-vectorlll) - .e~o

tll:ln:~lctor2111 - •••0

neKt

slrib.plU

Ai

Ilh
u9d c.bl.
bur-c.ble
.er-c.ble
u9d:.tructuu
bur_.cructur.
I.r atructura
HanholeCoat
Ilnk_Un._fut

- •• ro
- ....0

• ••ro
• ••ro
- 0

• 0

• •• IrO

- ••co
- 0

- 0

dislrib.plU

for j - I to GR.nclll
///J.9 1. u••d to Jndtcat. Which SAl
fl.QII.11 - I
.Id. - GR.low.rLeftX , 11 - O.~I • GR.HlcroGrldEW
.Idy - GR.low.rllftY , II - O.SI • OR.HlcroGrldNS
.lndl.t - Ib,(.lda - SAIXIIII ' ob'l_ldy - SAIYIII)

tor n - 2 to number uf SAls
11 Cab.e_Ida - 5"1)(lnl) • ob,t_llly - S"IYlnll) < .. Indllt thon

.lndl.t - lu.I_lda - SAIXlnl1 ' .b.t_Idy - S"IYlnlt
f IIQ II, 11 - n

end It
ne.t n

n.at j
ne.t 1

for n - I to nueblr of_SAil

SAl llnoalnl - "CO

HaRDI.tlnl - •••0

for I - I to ~O

for 1 - I to ~O

IInu II, 11 - •••0

f 18911, 11 • 0
n•• t

nOMot

jce. - ....0

,0t.1 Iinl' - ••ro
denlity - ••.1'0

//CUMUJAt. JJnaJ 'nd ,r•• lac the grld
(or 1 - 1 to GR.nro~

for j - I to OR.ncol
11o•• ll,JI • aa .•Ou••bol~/l.JJ • tAk••• t •• lla••-p••_ bou••

~ aa.~11o•• ll.jJ
Illook. 11k. thl, I. an att.~t to r • .av. DSI 11na.
- (11 I 11) • (J - 1pc1Acc••eAAtJo}· pct_~1 • eft.bll.JJo•• (J.)}
- (11 I J1} • pot_I•• • 1pc1Aco..... tJo • CR A .bualJo•• (J,JI

IV· CR.bv,II....... m...lnt4 I. Ihl Ipll.lu_SAI.arraaalml.1 pr........

If IJo•• tt,JI > 0 th.n
.r••• or•• , GK.H1oroarldKW • GK.H1croGrldW. I (~.2' • ~.28)

tot.1 Iinl•• totll lin•• , llnl'lt,jl
nut' 1 - -

n•• t 1

foe 1 - 1 to GR.nrow
tor ~ - I to GR.ocol

If tfll91l,H - 0 ) Ind IllnOlII.11 > 01 thon
S"I llnulnl - S"I IIna'lnl ' 1100'11.11
/Iwhy don't lh_~. C4JCuJAtJon~ u,~ the ~••e (olmJ[ ~~ ~bvvaJ
.Ida - GR.LoworLettX , j • GR.HlcruGrldEW - b.ll GR.HlcruGcld£W
_Idy • OR.LoworLeftY , I • OR.HlcruGrldNS - bolt GR.HlcroGrldNS
II.houla u•• 910b.J .~AI) luncLlon
It lob.C.ldR - SAIXlnll • obae.ldy - SAIYlnll)

DJ.t.Ao.dTAotO" > HAKOlat "Inl then
HlaOletlnl - tOb.e_lda - S"IXlnli • at>,{ml<Jy - SAIYlnll)

• D10 tJloldTaotor
.nd 11

.nd If
next )

n•• t
n•• t n

·W. N•• _Knll,.,. 10 IN' IhuUlhl ,.II,t Irld IlruC1vH Iwltt 10 nad ,.,In. mi. dhh"cu

Haal.woOI.tonce - Ha.OI.tlll

tor n - I to nueblr ot_SAII

1t tUHOlatlnl > H"Ml.u.Dl~t.nc. then H"Ml,.~012l"fH;. - H4",D1~H(nl

n... t n

I Now /la9 polnL. to tho n•• r •• t SAl lor ••ch .lcro9cJa c.ll .
I W••c. now r••dY co c.JcuJ.t. ~ckbon.,.

If IU. > 0 th.n
a.n.1ty • totll lin•• I or ..

• 1••
den.lty - laro

.nd it

{r/r.t, wa n••d to dat.r.ln. whJch .tcr09cld•• c. att.ch.d to whJch SAl}
for I • I to OR.ncow

)9

9rld drop co.t - •••0

9rld-tlr.To.1 co.t 
Qrld:nld_co,t-- •••0

I.ro

40



iSlrib.pll5 dislrib.pau

Qrld dl.trlbutlon co.t - "co
Qrld-Ilne leet - •• co
qrld-drop-feet - .eco
dl.t:llfte'_eerved ••e.o

It GR.ncol ) divider col then
lor j - GR.ncol downto divider col

aoouaul.t._baakbone -
n•• t

end If

• 1 ! (rOta ."rB(n bonJ41c to SAl col utrUi I
(dlurlb.pA')

for n - 1 to nu~.r_of_'Atl

I 1/011 lie hAndle any .HuHlon. whe•• CUItOilWU Arl too fAr troa .n SAl /

Bilow, w. c.lcul.tl tor the region .outh at th. SAl /

,
,'.

(~t(Uctuc.p.t"J

'bl
'n
, ,.h

'pet "II"
'pet-bur
'PCt:l..

·u.

maln_b.at:k_llno, - .... 1n back_lines • blc"bon~_lln••

II I - divider row - I then (only one alcroorld depth)
.tructure COlt - c,all atC\lotul'. aoat. fn

- po •• vlrllble.: 
,.. In blck lin..
o - -
denl1tl'
GR.hlrdn...
GR.oepthT08edrock
GII.SoUTe.ture
GII.HlnSlope
GII.HI.Slope
GII.IlIt ..Tb
o
I
o

)

GII.HlcroO.ldEIII
GR.HlcroOrldHSI

~

We nOli need to dIvIde the SA Into qUAdrAnt. IIlth th. SAl
••cvJno •• tho ·orJoJn.-

If H••OI.tln) > ..._ooppo._dl.taac. then
penelty • HAMCoppo"eDIJty

81 ••
penAlty· oDe

end II

dlvld.r col - roundllb.15AIXlnl - GR.LowerLeftXI
divider-row - roundllb.15AIYlnl - GR.Low.rLeftYI

I rlrat, c.lcul.te th. O.UO. n• .aed. /
II H••OI.tln) > cOpPI. OIUo- _0'" then

9.u9' • 11 2t - -
.111

9.uII' • Q26
end II

aaln back line. - .. In back line. , backbone 11nee
backbone iln.. - IIro - - -
vdlal - ii
vdla2 - 0

I - I
.Ain back lines - ••~o
vdlai - 0-
vdla2 - 0
row. coapleted - 0
rc .-0

rc • I •
b.ckbone line. - "'0
vdlal - 0
vdla2 • 0

II dlvld.r col> 0 then
for j ; I to divider col Itra-

cI11 loou-ullte_baolbone
next

end II

(cabJ".p•• ,

9rld lin. leet - 9<ld line feet ...In b.ck line.
- - • GR.HicroGrldHS • D1.~ear;otor

IIrld_dl.trlbutlon_co.t - IIrld_dlltrlbutloo_co.t • GR.HlcroGrldNS
• Dl.~.drAoto8

(cAble_cost. atruclura_CO'l) • penAllV

CAbl. COlt - CAll di.t o~l. oo.t
pl" YA r llbl.,;
,.aln b.ck 11 ne,
den.Tty -
9auge
'uc
'bc
'ac
pct_u9d
pet_bur
pet lor

"9d cable· uqd c.ble • uc • GR.HlcroGrldHS ' Dl.LAoadTactu.
- pon;lty

·W. 1M... Ill•• ubi. dhllac. ,....lIy h .he applltd 'e .Iranur. u .....1M "hy ...., pen.lly .ppllrd 10 uble e.re flltlul
d.......

we.t.rn border to SAl coluan/
IdhtrJb.pu/

<- divider_rowloop whUe
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lislflh.pns Jislrib.pas

bur structuro • bur Itructur••••• O•.•• croG.ldw.
- DhiJlo.dF•••••• p....",

aIr .truetur. - aIr .trueture • a•• OIl.NlcroGrldM'
- DJ.iJIo.dF.oto•• p.nalty

uqd .tcuetur•• uqd .tructur••••• ca .•IC.oGfl~
- DJ.iIlo.dF•••••• p~I"

qcld_dl.trlbutlon_eo.t - qrld.dl.trlbutlon_co.t
• GIl.HlcroGrldN' • DJ.taoldFlotor ' 2
• CClble_eo.t. etructure_co.t, • penelty

IrOla ...."terl) baedet,. to SAl coJumn J
(ui.5[cJb.p."J

• backbone_lin••

/ ¥un b~ckboo. down eve¥y othec lOW JJ - J •

end If

it divider col> 0 then
lot j : I to dlvldec col I

call &oouaulat._b&okbon.
next

~nd If

... In bACk 11n•• - .a1n back lino,
backbone line. - ••ro - -
vdlal - 0
vdla2 - 0

9rld_llnl_t~ot - qrld_line_foet • Z ' aain_back_Ilne.
• GII.HleroGtidH' ' DJ.taolar.ctor

uQd structuro - U9d ,tructure • u, • 2 • GR.HlcroGrtdNS
Dl.iRo.ar.otor ' p~nalty

bue structure - bur ,tructU['6 • b, • 2 • GR.t11ccoGcldNS.
DJ.iRoadT.otor ' ponalty

U9d cabl. - u9d cable. uc .. 2 .. GR.HlcroGl"ttJu5 .. Dlat.Ro.dractoc
penAlty

Uur coble - but cable. be • 2 • GR.Hictoc:itidN' DJ.Ulo.ar.otor
pen'lty

HanholeCost - HanholeCoH • lllh ' 2 ' GR.HlccoGrldNS
DJ.~.drjlQtor • penAlty

row3_conpleted - rc

•• r ~truc(uro - .or structure • ~~ • 2 • GR,HicroGrldt~~

DJ..iAo.dTjlctor • penAlty

ler cabl. - .er cable. Ie .. 2 .. G".HlccOOrldNS Dl.tRo.draotor
pln'lty

end loop (loop while J. <C_ dividor _'ow)

loop while (1 >- CO~I completed)
b.ckbone lines - i.co
vdlal - 0
vdla2 - 0

I • (iR.nrow - I
..in bACk linea - ••co
vdlal - 0-
vdia2 - 0

( t/Olll w~ Hoed to c .. JcuJ~ttf (o¥ the i.QloIJ north 0/ 1I1et SAl J

(elbh.p.. }

.............,

~

(iR.HlerOC:;rldIIS ' DhUlo.dTootor

C•. MlcreO ~~•• , ••

(i1l.HlcroQrI'"

(two aJcco9cJd d~pthl \

.truotu~. ooat tn ) l:s(tuCtuf.p4,J
vlrtebl ..' -

- elll
pu.
uin back IIn.e
o - -
dln.1l y
(ill.hardn...
GII.o.pthToledrock
(i1l.'oIITe.tuCl
(i1l.Nln'lop.
(i1l.H,,'lop.
(i1l.HaterTb
o
1
o
'u.
'b.
'u
'11/1
'pet_uqd
'pct_bur
'pet_"ar

- elll diet oabl. ooet
pl.a varl.ble.l
adn b.ek lin..
den.lty -
91U9-
'ue
'be
'Ie
pct ugd
pet=bur
pet_"r

bur cabl. M bur cable • be
pen'lty

'er clbl. - .ar clbl •• Ie
- penAlty

HanholeCo.t - Hanholeeo.t • ~
plnalty

.structure co:st

cable_co.t

el.e it I <, divider row then

~)
H



ib.pas dlslrib.pas

Ie GR.neol > dlvldar col tnan
ror j - GR.neol downto dlvldar_col t I Ilro- e•• tarn border [0 SAl colu.nl

orld dl.trlbutlon co,t • 9rld dl.telbutlon co.t • GR.HlceOOeldHS
- -, 01ltiD• .u""tor -

" Ic.ble_COlt t .teucluca_eo.tl ' panalty

qrld Iina re.t - 9rld Iina faat t .. In bac~ llna.
- - • GR.HTcroGcldHS " Di.tioadriotor

•• In_b.Ck_Ilne. - .'In_b.ck_llna. t b.ckbona_llnaa

{5ti:UClUr .P4'!

Ic.tbJe.poJ.sJ

(two alcrogrld depthl

'u.
'b.
'00

'aI>
'pet u9d
'pct:bue
·pet_A.r

- call diet o~l. ooet
pal. vArlabluJ:-
.. In b~ck lin..
den.lty -
9·U08
"UC
·bc
·IC
pct_uOd
pct_bue
pct_.ae

cable_colt

H.nholaCost - )UnhollCoet t lIlh ' Gl\HleroGrldHS ' DhtJIo.dT.ctor
, panalty

'.r .truetur_ - •• r .truclura + ., • GR.HlccoGrldHS .. D1.LftoAdrAOtOC
- , panalty

but .tructu,e - bur structure t b•• GR.HlccoGrldN5 .. vt.LRoadractor
- " penalty

.ar c.ble - .ar c'bla t 'c • GR.HleroGrldNS • DJ.tAo.dT.ator
- • panalty

uVd_.tcuclur. - UQ'd_.lfucture • ua • GR.H1cfOGr1.dUS .. DiatRolidTAotoc
pen.lty

.truCcure cost - call .truot~r. oo_t to
p.~. y.el.blo.: -
aAln b.ek IIne~
o -
dlnslty
GR.hardna..
GR.OapthToBadeoek
GR.SollTa .. tuca
GR.HlnSlopa
GR. HuSlopa
GR.WaterTb
o
I
o

al.e Ir I <> dlYldae_row tnen

Idl.t rJb,p'~1

Ic.bh.pa'l

one .lcrogrld dapth I
I~tructur .p'~1

"

- c.11 dllt oabl. oo.t
p••• vlelablall
alln blek lin..
dan.lty -
9'uoa
·uc
'be
".e
pct_uqd
pet bur
pet_lOr

cable_cost

c.ll .~l.t._baokhon.

n•• t
end Ir

It II - divider row t I) thOll /ollly
.tructur. coat - cAll .t~o~ur. Goat fft

- p••• y.rl.blo.1 
aAln blck lino.
0--
density
GR.hardn"l
GR. DepthToBadeock
GR.SoliTalltura
GR.HlnSlopa
GR.HIIlSlopo
GR.II.tuTb
o
I
o
'us
'bs
·u
'aI>
'pet uOd
·pct:bur
·pet_a.,

uOd cabla - uOd clbla t UC " GR.HleroGeldNS " DiatAo.dr.otor
- " panalty

bue cabla - bue Clbla • be " GR.HlceoGeldNS ' OtatAoadFaotor
- " panalty

geld dl.trlbutlon co.t • geld distribution co.t • GR.HlceoGrldNS
- -. 2 • 1)i. tJIoAdJ'.ctO;'

(cabl._colt • Itructure_co5t) • penAlty

oeld llna raat • qrld line raet " 2 ' •• In b.ck line•• GR.HlceoGrldNS
- - DhUo• .u.otor --

H 4'



slrib.pl1S

u9d coble· u9d coble , uc • 2 • GR.HlcroGrldH5 • DJ.lAoedrActoc
- • pen'lty

bur cAble· bur cAble , bc • 2 • GR.HlcroOrldH' • PJ.lAo.drACtoc
- • pan'lty

oer coble· oar c.ble , oc • 2 • Gk.HlcroOrldHS • DJolAoodrActor
- • pan'ltv

U9d atcuctuca - u9d atructuca t UI • 2 • OR.HlcroGcldHS • Dt.~.dT.otor

- pen'lty

dlslrib.pllS

·prl. nld coot
·prl.-Iln.a aerved
·pd.- t ... coot
·prl.:Ho.l~OI.tAnca
'prla u9d cobia
'pda:bur:cablp
'pda ur cable
'prla:u9d:otruCtura
·prl. bur atructure·prl.:•• r=.truclure
·prl•.HonholeColt

bur structure. bur structure • b•• 2 • OR.HlcroGrldHS • DlatAoadractor
- • pen'ltv

aat atructuro ~ &ef structure •• , • 2 • GR.HlcroGrldH! • DJatAoadractor
- pen'lty \

H.nholeCoH - Honllol.CoH , Ilh • 2 • GR.HlcroOrldtl5 • PJllAoAdrAoto..
panel t y

It 10c.u"cLco,. •
t .ac_a.,,_co,p •
.. ac bur .truo

t .D=~l.

prl_ u9d coble' AC bur cop • prl_ bur c.bla
prl.-I.r-clble ••o-u~-.truo • prT. uqd strUCture
• prI._bu[_ltructure • Ao_~.r_.t~o ~ prlm_aer_5tluclufO
pela_HonhoIoCOH) "

end loop (loop while II )- rows_coepletedll

and It

I • I - run bJc.bone do~n every ot~.r ro~ I
(AC.Ugd_Cop •

• AO •• r cop •
• .a-bur-at~o· .o:~J..

uQd coble , 00 bur co,. • bur cobia
,ec-clbl•••o-~~-.truo • U9d structure
• bur structure • ~o ••~ atruo-· •• r ~tructuc.
HonholeCo.t) . - -

end If

IHow we ne.a to handle the connoctJon bat~aen the prl.Ary And sacond.ry SAls.1
IWe .JnJ.l,e structura coat In connactln" the SAl, usIng rhe .l"orlthm ,uOO.Stedl
Iby 'rIa. 'ell Syat •• rechnlc.1 JournAl. J"7. I

than
9rld dlotrlbutlon COlt - prla distribution cost
U9d coble· pela ii9d cobIa - -
bur-cobia - prla-bur-c.ble
•• r-cabl•• prl.-•• r-cable

~ u9d:.tructur. - prl.:U9d_ltruclure
bur .tructura - prla bur Otructure
•• r-.tructur. - prl.-'er-.tructu,.
KenhOlaCoSt - prla-HonholaColt
9rld line teet • prla Ilna faat
9rld:drop:reet - prl_:drop:f.et
9rld drop COlt - prl. drop COlt
9rld-nld Coat - prl.-nld cost
grJd-1La••••rred • prla IInos lerved
9rld=ter.l~01_co't • prla_te.a:cost
Ho.lao-Olltonee - prla Ho.l.uaDlltonca

end If -

next n

yrld_lIne_teet - IQrld_llno_teor I dllt Iineo oerved) • toUI lines

it V.&PrLaDJ,t or (den.lty < 184 .r~'tol~l~) thon
prl. dl.trlbutlon co.t - ....0

prl.-uld cabla •••ro
prl.-buc·cable • 'a.-o
prla-aar·cable • 'e.-o
prl.-u9d-.tructure .....0

prl.-bur-.tructura - •• .1'0

prl.-.ar-atructure •••co
prla:H.nholeCoat •••ro

call oalcnalataJ>d._dJatdbuUOA_ooat Iprl.,;/ht .~sJ
p..o varloblaat
GR ",
nuaber ot 5.0.10
5AIX - -
SAn
dendty
f111roctor
IInao
rio'll
·prla_dl.trlbutlon.co.t
·prla.lllIo_feet
'pr I. drop feet
'pr la:droP:cOH

47

coil oat link OOat
pl'. varT.bl.'1
n'-u_of_5AI5
SA
51\1 lin..
101;;
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slrib.pns

.. IV
dOllt ItV
'link_COot
tter. cost
'1Ink-1In. te.t
'nc"-
'ncH
'uc
'bc
'AC
'ut
'bt
' ..
'lOll

9r1d dlttrlbutlon cott • Qrld dlttrlbutlon coot •
uQd c.bl•• uQd cobl•• uc - -
bur-c.bl•• bur-c.bl. , bc
•• r-c.bl•• a.r-cable • ac
u9d-atrUCture .-uQd atructur•• ut
bur=atructure • bur=.tructur•• b.
•• r .tructure ••er Itructur. t ••

Hlnhol.Co.t • HAnhol.coat ,,",,

V. dKtn" .ppear that db"n.. ror 1l,,"la.ubln ar. u"ltd r.rward

~oo.du~. optl~&._&A1_.krang...nt

p••••d varIAbla.:
... ltcIlX
S.. ltcll.,
Oil

SA
, grjd_llJa••_ ••~d

loc.l vu1abl .. ,
I

1
nulfob.r_of SAIa
X
Y
dl.trlbutlon 9AU9.
Qrld dlatrlbutlOn co.t
9rld-lln. f••t 
Qrld-drop-teet
d.n.lty -
drop colt
drop-t.raln.l co.t
nld coat -
"Ineoat
link_coat
t ..,,_coat

Ilnk_co.t , t.r,,_co.t

'.

~9

dlslrib.pll5

IICU
ncH
Ked_DlstAnc.
uc
bc
ocu.
b...
'""SAl lin..
llnk_lln._fut

SA.SwltchX - GR.SwltchX
SA,SwitchY • GII.SwltchY
SA.~••Lln.s • GR.VHous.holds • tak.r.t• • lLn••~r_hoUA.
SA.luaLln•• ·OIl.9Bu.ln...Ll"a.
SA. lIn•• - SA.R.aLln•• , SA.8u.LI"••
SA.OepthTol.drock • GII.DaptIlToB.droc~

SA.HArdn••• - GR.Hord"•• a
SA.SollT.xtu••• GII.501IT.xtur.
SA.Wat.rTb • GII.wat.rTb
SA.MlnSlep•• aR.HlnSlop.
SA.H.xSlop•• GR.H.xSlop.
SA.qu.drant - GII.qu.dr.nt

I CalcuJat••~cJaJ .cca•• and awJtched D51 JJn•• I

SA.SpcIAcc.a.Lln.a - ~!Acc.a"Aatjo • 01l.98u.lna•• LI"••
SA.SpclAcc.aaOSl - SA.SpclAcce.ILln••• pot 1••
SA.SpclAcc.aaLln•• - SA.'pclAccaaaLln.o - S~SpclACC."DSI
SA.!\.ltch.dD'1 - COII.Qlulln• .,Llna•• SA.SpclAcc... Llnul • pot .ul
OIl.9IQalnalaLln•• - 01l.9Iullna•• Lln•• - roundISA.'w!tclladDSI • SA.SpcIAcc•••DSII
SA.Hou••hold. - GR.QHou..llold.

I Haed two copper JJna. lor ~ach DSJ, whJch carrJ~. l' channoJ. I
'W Ichll a plhh 111 ar. IIn..-1Jchufttl

SA.SpcIAcc••• DSI - SA.5pclAcc"•• DSI • 2/24
SA.SwltchadDSI - 'A.Swltch.dDSI • 2/21

SA.nuab.r ot SAla • I
SA.Grld OIatrlbutlon COlt - .ero
SA.MlxoI.tonc. - - ••ro
SA.n201' - 0
SA.n'12 - 0
SA.n" - 0
SA.n24 - 0
SA.nc" - 0
SA.nc24 - 0
SA.onc" - 0
SA.onc24 - 0
SA.tlb•• t ...ln.1 co.t ••ero
SA.tl t.;alnel COlt - .ero
SA •••condAry ttec. COJt - •• ro
SA.lnt.rf.c.=cOjt - - .ero

'0



lislrill,pllS

SA. drop cost •••co
SA.nld COlt - ••ro
SA. droP ter.inAl cost - ••ro
SA.9rld-lln. t •• t • •••0

SA.9r1d:drop:tut ....0
SA.d.n.tty - •••0

SA. DepthToB.drock - •••0
SA.WaUrTb ....0

SA.Hln'lop. - •••0

SA.Ha.,lop. • ..ro
SA.OI.tTo'wltch - •••0

SA.u9d cable - ...0

SA.bur-cabl. - •••0

SA .••r-c.ble - ..ro
SA.u9d-.tructure •••co
SA.bur:.tructur. • •••0

SA.~.r .tructure - ••ro
SA.Henhol.Co,t •••ro
SA; o••llty rl":~~[';~~Y'.J':~.',':-[GII;0I'I\-lt1

for I - I to t
5A.'AI_lln.1111 ••••0

next

alncolt - 1.0•• 16

tor nuMb.r ot 'AI. - I to ... 4AII do
grJd_1I..••_ .........d - ••ro -

SA.TypeotSAI!11 - prl.ery

It nUMb.r_ot_SAII > I then

tor I - 2 to nuMber ot SAl.
5A.TypeOt5AJIII-· ',condary

neKt

cAte nuaber ot 5AIs
el •• 1 - -

• 111 - GII.collll
ylll - GII.cyllll

JiSlrib,pllS

.111 - GR.cx4l11
ylll - GR.cytlll

n.llt

end c •••

tor I - n~er ot SAl. t I to t

.111 - GR.cxt!11
YIII - GR.cytlll

n.JIIt

9rld_dlltrlbutlon_co.t - ' ••0

CAll oaluulat. veld ~.trlbutlon ooat
pa •• varlable.~ - -
GR
SA
nUN>or_ol SAl.
X
Y
"SAl lln..
"9rld dl.trlbutlon co.t
"9rld-llne l.et 
"llnk-Une- hit
",rid-drop· te.t
"d.nIIty -
"drop coat
·drop-ter.lnAl COlt
" .. id o..lt -
"grid u ......CT<td
"1Ink~Colt -
-tera COlt

"nC"-
"ncH
"He.lawaDllt.nce
'uc
"bc
"Ie
'u,
-b,
-..
- ..h

Id/Hr/b.p•• )

it lAC P~ cop • uc • AO hur cop • be ••c •• c cop • ~c

• ac-ugd-atruc • us .. ~o b~c .true • b, ~ ao-~.c .true ... ,
••o=~o.l•• tNl ....c_t1_t.-;' • t.c._cost) (" .. inca,e Outn

.1ncost - ~c u~ c~ • uc • .110 bur cop • be • AC •• r cop • ~c

.. AO-ugd-.trug • uS • ~o b~ .truo • b, ~ AC-••C .tcue •• ,
••a:~ol• • mh • Ao_tl_t.~ • tera_cost - -

COl. 2
tor I • I to 2

0111 - GII.co2(11
ylll • GII.cy2111

n.xt

cOle]
tor I - I to ]

xiii - GII.cx]ll)
y III • Gil. cy Jill

next

c... t
lor 1 - 1 (0 4

"

SA.nUmb.~_ol_SAt3

SA.X
'A.Y
SA.9rld distrIbution co,t
SA.I.co~d.ry_teer._co'l

- nuabtc_ot SAl,
- X

- Y
- 9rid_dlDtriuUllon co,t
.. ter._co,t

te.-m_co3t

H



Cor I • I to •
SA.SAI_llno.lll - SAI_lln.llll

na.t
.nd It

.nd It

15

SA .•"c96
SA. ancH
SA.qrid_line_teet
SA.Ilnk lln. teet
SA.9rld-drop-'eet
S.... d.n.lt)' 
SA.drop colt
SA.drop-tereln.l co.t
SA.nld co,t -
SA.HIMDletlnce
SI\, u,d cable
SA.bur-cabie
SA.ur-cable
SA.utd-ltruclur.
SA.bur-atructura
SA.aer-ltructur.
SA. Ka"hohCoat
SA. I In.a_..rv.d

~ ne"
- ncH
- ,rld_line_teet
- link Ilne teet
• ,rld:drop:'eet
• de.ult)'
- drop COlt
• drop-teralnal co.t· .'4 ;'ot -
• ~.T.u.Olltlnce
- ue
- be
- Ie
- ul
- bl-..
-M
- ,..t'LJJ.rl··_··&'Y1td

feeder-pas

ta.der.pa.

the onl)' proced4Jr. u ••d out side o( thi J .adultt 1. opt J.m1 re_t ••d.c __ "f'C ... fHltltt\4nt

f""'otlon Ll dhtanoe
varIAble. p....d In:
MI.,
)II

)'2

LI_dl.t.nco - ab.IMI - M2\ ••bolyl - V21

lunctton ~ ell.tAnce
vorl.ble. p••••d ln,
al
d
Vi
V2

n.kl nUaber_of_SAlt
local coutanU,
~rP.rSta'KI - ~.2'

St.,HIP.rHl" - 1.1~1~

Hln,.rDo,t•• - '0

local varlabl •• ,
dl,"1
d09Y~

d09111
al.,112
co••
alpha

doqYI - )'1 I tllf'.rS,.'HI • S,"tHI'"rrll"
doqy2 - )'2 I IKf,•• S,atHI • Stl.HI'orHI"
dlqXI - .1 I IkfP.rSta.KI • StatHl'o.HI"

• cO'(CR.c.l.c.oo._J.ttt~ • pI I

H!nP.rDcQcoG) • CA.o~lglur

Hln'otOeqr.e) • cR.OrlgtQr
HinPorD<>qu •

18011 • Cft.OrtgtAX

d.tX2 - a2 I IMf'.rStatHI • St~tHIP.rHln • Hlnp••aeq,••
• co.(~.I.I.c&OC._J.'Jt~ • pi I 1.011 • CR.oclgtnX

He,. Ja the !or.uJ. to c.JcuJ.lte the gr... t c1tClo lore. 'Akdn /cu~ J
Lov., ~rrj~# And k.~oJo~ •• rl )

co.. - co./d.tU • pi I 1101 • coal<le'H2 • 1'(/110)

,)

COSe - co••

co." .. CO,J:

co.(I<le9X1 • d.'1K~1 • pI I 1801

• alnld.IIYl • pi I 180) ·.t,,'d.lIY2 • pI I 1801

I,



'~~d~r,pl1s

If (.bICcou) > 1.0e-61 th.n
• Iph. - ArcTon (sqrt (I - CO" • cou) I cou) • ItO I pi

,1 ••
alph. - 90.0

end If

L2_dllt.nce - .bo,slph•• HlnPerDevree • 'totHl'erHln • Kr'erStotHl1

roc.dur. opt~•• l.ader .~canQ...nt
varloblee poosed In,-
SwltchX
SwltchY
den.ltyn __'"

"511 oreev
·re.dar COlt
"reed .pllce co.t
'UVd coble -
"bur-coble
"ser-coble
"uVd- Ubar
'bur-llber
•.. r-Uber
'uVd-.tructure
'bur:at ructure
-.er ,tructure
"HsnholeCOH

loc.l v.rl.blel:
I
1
k
n
<!lot X

y
traM
to

cut ord
DI'lTollode
Dllt ToSwltch
reeder dllt.nce
tco,t -,J

c.ble_co.t
Itructur. Co.t
rlltroetor
prl.flle
uc
bc
.c
uf
bf
.r

jj

feeder.pus

u.
b •

••
~

.e .truetuu
pct_uvd
pct_bur
pet a.r
pion
Yll~

thl. I •• proc.dur. within lho procedure

pcooeduce oalaulata f.eder etruotuc. oo.ta
p••••d v.rl.bT.e,
'wltchX
SwltchY
den.lty
·.truClure cost
• rt II roctor
·u9d ,truCUU6
'bur:Jtcucturo
-.or Jtructure
•..... nhol.Co't
'pct_uVd
·pet bur
·pet:... r

loc.1 varlable"
I
totllne.

• t1b lin..
cop-11n.,
lOchnoloqy
n2016
n672
n96
n2t
UI
b...
~

pu
pb
p.

ThJJ proc.aure CAJcuJ~t.J .n .var.g• • tructure co~c tor CfI. feeder b~j~d

on .v.e.o. line a.n,Jty tor the fe.dar netuork IqJvenJ.}

tOll1n., - ....0

j6



eLler.pas feeder.pas

tor I - I lO .... u..
totlln" - lOllln•• , SA l<uylll.II ••1

nUL I -

u·hHA;; ~ ' Ii
~....." • y_·/··••U·,....

I' ••••n·~~ .
~ ....•na

d.nllty
fill raelor
'uehnol09Y
'n2016
'nl12
'nU
'n24
pel_u9d
pel_bur
pel a.r

riliraetor - rlll_raator_'n(danllly.11 IfJobal.~" n•• t 1

IpcovJ.lonally, ••• lgn haJI ot -lc•• - parrllntag. to a.rJaJ, halt to buclBd I

.nd H
,v. ,hi. Ii lI.cu.h'IO' ..Ilk ,h, "'7 dhlrlb.,lon dHt 'hllu.... Ihllli. 41111'11 1..11•• fllra II ,...Ia••Ilk IlIlrtl eMl

pet a.r - pet aar • ball' loall - pet uQd - pet bur - pet a.rl
pet:bur - pet:bur , ball • loall - pet:uQd - pet:bur - pet:•• r)

I Now appro.lmat. ta.der tachnology b~a.d on dJatanell to awJteh I
(:il(UCtuC·P.s~1

'u.
'bl
' ..
'ali
'pu
'pb
'p.

- Itruelur. COlt. S" array(II.lln••
call Itruotuce ooet-tn
p••• varlabl ••7 -
o
rib lin••
d.n.lty
SA .rr.ylll.hardna••
sA:arraylll.OtpthToOodroek
SA arr.ylll.SoIIT•• tur.
SA-.rr.ylll.HlnSlopo
5A:.rraylll.H••Slopa
5" ar.aylll.W.tarTb
I -
o
I

structure_Colt

I Now c.JcuJ~t. JJna-woJQh[ed ~v&r~v. ~truc(uro co,t dnd pct bur~ 4.r~ uqd. I

atructure cost - ••ro
U9d .truetur. - allro
bur:.tructure - ••ro
•• e *tructure ••_ro
Hanhal.Colt - lero
pet uQd - a.ro
pet:bur - .aro
pet_ae, - ••ro

tor I - I to .... u.-
Ir SA .rr.ylll.I.ador taehnoloGY - elbar than

lib lin•• -(SA ar'.ylll.n2011 • SA orraYIII.n612 • S" arc4ylll.n96
- • S":oruylll.nHI '4 - -

I Uadar.p•• )

(tae<lor .p•• ,- e.11 L2 dJatano•• '.~cAo.dT.otor

pUI v.cl.ble..
KI - SA_arr.ylll •• II)
K2 - S.. ltch.
yl - SA .rr.ylll,ylil
Y2 - s..ItehY

.laa
taadar dln.ne.

lind It

Ie Ipet_u9d • pel_bur. pel_•• r, ( 00. than

tor I • I to ~D.'o....
It Cd.n.lty >- e-p'e.dPJ..LNL.IJl,~..J~ than

pet U9d - c~aedPl..LNL.ll1,~at
pel-bur - cop'eedPl..tNt.IJI,~'at
pet-a.r - cop'.edPJ..tNt.IJl.Ae~'at

.nd It 
next 1

tor I - I to ..... u.e
Ilnot aurll What DJ.t~ne.Type Ja
It DJataaaety,pa - I lhan

r.ad.r dlltane. - c.11 Ll dJataAoa • , ..darAoadTaotor
- p... v.clobl...

KI - SA_.rr.ylll .• (11
K2 - S..lteh.
'1'1 - SA_.ruylll.y(11
Y2 - SwltehY

call oalaulets_'ee6ec_teohAolorr
pa.. vulobls..
tud.r dl.tance
I -

(tach.p~.,

uQd_.lructur. - u9d_"truelur•• SA_.rr.YIII .llne.
bur_.truetur. - bur_"truetura • "'_.rr.... lll.lln••

u.
b.

11 ,.



'~J~r.pus

.er Itructura a ,.r .tructure • SA Ire.ylll.lioe•• II
HAnhol.Co.t • H.nhol.Co.t • SA_,rr.yIII.lln•• ' .h
pet UVd • pet uVd • SA .rr.rll,.lln••• pu
pet-bur. pet-bur. SA-.rrlrlll.llno•• pb
pet:.or • pet:.or • IA:.rr.yltl.lln••• p.

• 1•• It SA Irr.rlll.t ••d.r toehnolOVr • t I thon
eop 11no•• SA .rrarlll.llno. 1 12 -
.truetur. eo.t-· .trueturo co.t • SA .rr.ylll.lln••

- eall .truotvc. ooot-fn
p••• v.rt.bl••7 
eop llno.
o -
don.lty
SA .rr.YIII.h.rdno••
SA-.rr.rltl.DapthTo80drock
SA-,rr.yltl.lotIT••turo
SA-.rr.ylt,.HlnSlopo
sA-.rr.ylll.Ha.Slopo
SA:.rr.rlll.N.torTb
I
I
o·u.
'b.
'I.,"'"
'pu
'pb
'p.

uqd .tructuce • uqd .tcuetur•• SA Ifr.vlil.lin., • u.
bur-.truetur. - bur-.truetur•• SA-,rr'rll,.llno. ' ba
.or:atruetur••••r:.truetur•• SA:.rrlrlll.llno. ' aa
Hanhol.Coat • Hanhol.Coat • SA_,rr.ylll.lln.a ' "'"
pet uVd • pet uVd • SA Irr.rI11.1In•• ' pu
pet-bur. pet-bur. SA-.rr.ylll.lln.a ' pb
pet-•• r • pct-•• r • sA:arravlll.lln.a ' pa

/Hructur.pu}

fccdcr.pas

'II
• MIl

'pu
'pb
'p.

ugd ,tructur. - ugd .tructur•• SA .rravlll.llno. ' u•
bur:atrueturo • bur:.truetur•• sA:.rraylll.lln•• ' b.
•• r_.tructu~••••c_Itructure • SA_IrrAyll).llne•• II

HlnholoCo.t • H.nhol.Co.t • SA .rravll) .lln.a ' "'"
pet_ugd • pct_ugd • SA_arraYlli.ltn•• ' pu
pet bur· pet bur' SA .rr.vll'.lln•• ' pb
pct-,.r - pet-a.r • SA-arravIII.lln••• pa

.nd It - - -

neMt 1

atructur. cOlt· atruetur. COlt I totlln••
ugd .truetur. - ugd .trueturo I totlln••
bur-.truetur•• bur-.truetur. I totllno.
a.r-.truetur•••or-.truetur. I totlln••
Hlnhol.Co.t • H.nhol.Co.t 1 tot lin••
pet ugd • pet ugd I totlln••
pet-bur. pet-bur I totlln••
pet:•• r • pet-•• r I totlln••

p~.-uo ro...n.oonv.N't
p••••d v.rl.bloll
.kr
ykl
rotlon

' ..tht
"Mlon
·yllt

lOc.1 contt.ntll
tArthRldlu._a.t.r. -:')4112)
K"0~t.r~-_0.OO)2808)989S01)12

al ••
• tructure_co,t - .trueturo_co.t • SA_.rr.vIII.lln••

c.11 atruoture coat In
pa•• v.rl.bl ••7 -
SA .rr.vll'.llno.o -
d.nalty
SA arraylll.hardno••
SA-.rrayll,.DapthTOlodrock
SA-.rr.yll,.SoIIT•• tur.
sA-arr.ylll.HlnSlop.
sA-arr.yIIJ.HI.Slop.
sA:.rrlvlll.N.t.rTb
I
I
o
'ua
'ba

(Hructur.p"/

.19

loc.l v.rt.bl.a:
lISCtrc
£Melre

H,chc .' 2'· pi '. I:.IIrthlUdlu._.ltar~:·:/lff.mot..;,.
£Nelro!- IISClre ' cO'lrol1at,,';pl'l..:t80):
'J
yht'.·'-yUjo'360· 1 HSCtrc:~: r~t1at

alon:.~ ~Jlkt~~ ,360. I, EWe! rc~·:,..,uKloJi

atlrt of procedura C~lcul.t._'.'d.r_'tructur._co.t,
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Now WI n••d to •• t up rh. dJ.t.nc. ~trJA to b. u••d by 'cJaTc••• I

I fJc.t, c.lcul.t•• tructur. co.t. to ~ u••d In tr •• c.lcul.tJon. I

Ie structure. Ao_uod_.truo • us • ao_bur_Atsuo • b •• Aa_••r_atru'\" as
• lo_JUAl)oJ•• IOh )

:tlcr.pas

c,ll oaloulata t.ed.~ .t~otu~. oo.t.
p••• vaclabl ••' - -
SwltchX
'wltchY
daft.lty
"structur. COlt
• riliractoc
'ul
'ba
'os.,.,.
'pct UVd
'pet=buc
·pet_a.r

n - a_ .,•• 1
oil) - iwltchX
YIII - s"ltchY

1I.IId.r.p.,1

feedeLpas

pu. v,rI,bl.s:
XI - 0111
x2 - .111
YI - ylll
Y2 - v111

doot.111t11 - ~t.lllllI

.nd If
n•• t 1

n•• t I

ell I pela_t~••
pI" vaclabl'I'
n
~t.

d.nalty
rill ractor
Ie Itructur.
••'COll
, to
,iilatToNod.
'OlatToSwltch
pet u.d
pct=bur
pct_.....

open the rll. prl.,ll. "lth 11I.nl•• - ·prl•.••c·

(PCJ.l••d. pJ II

writ. to prl.flle: froalll,··, to(11. • " 0101101100.(11.
01UToSwltCh(11. -, " 111 oli , ' " ylat

to Oto,loo 010Swlor I - 2 to n
A,II • SA Irr'vll-II.AIII
vlJl - SA=..uyll-ll.vlll

tHUtt

tor 1 • n+l to n t D~ jA.

0111 - SA Huvll-T-a- 4.U1.AIII
ylll - SwltehY -

n.ext

tor 1 • n • au- ••_ • 1 to n t A~ •••• Qua &AA
.(11 - SwltChX --
viiI - SA_Huv\I-I-2·Jl__ll'l.ylll

n... t

"rlt. to prl.fll.: • fun

for 1 - I to n
I:all' ......e••. OOIlV.~t ,:

~;.~'p..a1n' :Vlr .able••
r.)',1~lllll

,1!F;YI~l .•

~
ff.l,CA_'O~itlnll •
I~C~Ir.af.r.nc.~lltltud.

'.'~f"O.
;;yU~

-'i'I,
't .• 'L\'.'

• y'

':' (t••d.r .po'l

n - n t 2 .. a.._u.

tor I • 1 to n

tor 1 - I to I
If Dlltaaclryp. - I th.n

~t.111111 - c.11 Ll di.tAAJl.
pua v.rlabl•• :
XI - .111
J(2 - .111
YI - ylll
Y2 - y III

• '.~LRo.d6.Qtor (l••d.Cop•• 1

ul f'i:....i ••.;:,ooa..ut·:f·;,

I
~···ft.:v.rlabl•• f

_('tollil
, ;lrt~11J J'

.Cl';or ......
~l~lt~t.r.Dd.!i't.tud.

.'ih ,doli
,y),,~

n.Jl.t

'_':~":'!.J~' ~';;~":~,~:;?'~~l.:::::::':~-~:!.~(le~er.po.J

.1 ••
dAt.111111 - c,ll L2_di.teno•• ',~~~o,dl.ot.c (l••d.c .p'.1

61

( o.tAraJne cut. by prunJng br.nch•• I
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·ccJcr.pas

CAll pnan.
P.lSI Ylrtable,.
n • n
to· to

;cut ord • cut ord

{pc l.t.ed.pA.1

Slruclur.pllS

.truclur.p"

the only procedure "'ed olltside of thia .odula 1s atructure_cost_ln

tUDQtlon .truotu~._oo.t_Cn

I ~ccu.ullte Jlne, At elch node, .nd ou. totll teeder co.t I

/InltlI11,. dl.lggreglted .tructure co"t to per-kt vll"e". Cu.ullt. tunctlon wIIJI
{return totlJ dl ••ggrev"ted .tructur. co.ta. I

loc~l v.ari.bl •• l

I
cr it fell d.pth
0011 te.ture lnalcAtor
r lbe' clbles
copper_CAbl ••
HUN>erOr Duct.
HAnholaSpecl n9
u9d ohl"
bur- ehl"
•• r-.hArl
r ..e_pct

uQd .tcuctur. - u.
~ur=.tructur. - b.
.er structure - "
HAnholeCoot - ah

CAli ou-ulat. I1na.
p... vlrlAbla.,
n

to
iilstToNode
DhtToS.dtch
cut_ord
,tructu.. call
denolt" 
fill rlctor
"f••der co,t
'ugd cabla
'bur- clble
••• r-cabla
·u9d- tib..
'b,l(-Uber
'a..-flber
'u9d-Itructu..
"bur-.truct.uca
••• r-.tructure
'Hlnhol.cost
pct_u9d
pct_bur
pet I.C

(prl.leed.pea)

palled vArllbl.11
copper 11nes
tiber lin..
d.ne1t"
hlrdn.11
dlpth to bid rock
loll textu ..
Hlnslope
HuSlope
WeterTb
reeder Indlcltor
copper-IndiCAtor
tiber Indlcltor
·uQd itl'uctura
·bur:.tructuce
..... atructura
-..nhole coat
'pct_u9d
'pct_bur
·pel_e.r

I tell. u. (hI, I, tor feeder
I tell~ u. [here 1. copper )
( tella u. [here I, tiber)

tor I -"I to nua ~
5~~erreylll.DlotT05w!tch- 010tToSw!tchll.11

next

6)

pct u9d
pet-bur
pct-Ier
critlcel depth
loll t ••lure Indlcltor
tlbe;: cabho
copper_""bl"
lfuN>erOfDuct.
HlnhohSpeclnv
u9d Iha ..
bur-ahe ..•• r:.har.

- •• .1"0

- ••co
• ••.1"0

- ••co

• 0
- 0
- 0
- 0
- •• .1'0

- ••1'0

- .....0• •• ,.0

IH


